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(¢) Alkenes can be oxidised to carboxylic acids.
(i) For example, propene, CH,—CH=CH,, would produce ethanoic acid, CH,~COOH,

and methanoic acid, H—COOH. Deduce the formulae of the alkenes which would
form the following carboxylic acids when oxidised.

ethanoic acid and propanoic acid

only ethanoic acid

21

(ii) Describe the colour change you would observe when an alkene is oxidised with
acidified potassium manganate(VII)

d]
(d) Alkenes polymerise to form addition polymers.
Draw the structural formula of poly(cyanoethene), include at least twe monomer units.
The structural formula of the monomer, cyanoethene, is given below.
H H
Cc=C
H cN
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(c) Draw the structural formula of cyclobutane.

m
(d) (i) Deduce the molecular formula of hexene
m
(ii) Explain why cyclohexane and the alkene, hexene, are isomers.
2

() Describe a test which would distinguish between cyclohexane and the unsaturated
hydrocarbon hexene.

test

result of test with cyclohexane

result of test with hexene
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7

(a) The following are two examples of substitution reactions. Only the reaction involving
chlorine is a photochemical reaction

CH, + Cl, - CH,Cl + HCI
CH, + Br, - CHBr + HBr

(i) Explain the phrase substitution reaction.

m

(ii) How do photochemical reactions differ from other reactions?

m

(b) Bond forming is exothermic, bond breaking is endothermic. Explain the difference
between an exothermic reaction and an endothermic reaction.

21
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The alkenes are unsaturated hydrocarbons. They form a homologous series, the members of
which have the same chemical properties.
They undergo addition reactions and are easily oxidised.

(a) The following hydrocarbons are isomers.

CH;—CH—CH=—CH, CH,—CH,—CH,—CH

CH,

(i) Explain why these two hydrocarbons are isomers.

2

(ii) Give the structural formula of another hydrocarbon which is isomeric with the above.

m

(b) Give the structural formula and name of each of the products of the following addition
reactions.

(i) ethene and bromine

structural formula of product

name of product @2
(i) propene and hydrogen

structural formula of product

name of product @2
(iii) but-1-ene and water

structural formula of product

name of product 2
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7 (a) (i) hydrogen (atoms) replaced by (atoms) of a different element e.g. chlorine U]
NOT: substitute

light required U]
(b) exothermic reaction gives out energy "

endothermic reaction absorbs

takes in energy m
() bonds broken energy

CH +412

cLcl 4242

total energy +654 m

bonds formed energy

ccl 338

HCl 431

total energy 769 [yl

energy change 115 4]

negative sign indicates exothermic 4}
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(a) (i) have same molecular formula / both are CsH:,

they have different structural formulae / different structures

CH3-CH,-CH=CH-CH / any other correct isomer

(b) (i) CHx(Br)-CH,Br

NOT: C:HiBr,
dibromoethane
NOTE: numbers not required but if given must be 1,2

CH3CH,CHs
NOT: CaHs
propane

CH3-CH,-CH,-CH-OH / CHy-CHy-CH(OH)-CHs
butanol

numbers not required but if given must be correct and match formula

(€) (i) CHs-CH=CH-CH,-CH;y

CH3-CH=CH-CH3

pink / purple
colourless
NOT: clear

(d) -CHzCH(CN)-CHx-CH(CN)-

correct repeat unit CH,-CH(CN)
COND: at least 2 units in diagram
continuation

o
m

m

o
m

o
m

o
U}

o
[y
U]
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1 (a) (i) contains carbon and hydrogen 10

cond: only /just “

(i) (different) boiling points. o]

cond: separate “

(b) bitumen-making roads / roofs / water-proofing, etc. “
lubricating fraction — waxes / vaseline / grease, etc. or machinery example, .g. (0l a) bke /

hinges / reducing friction vl

‘paraffin raction — et fuel / (home) heating or tractors or cooking o lighting “

gasoline fraction — petrol o fuel for cars / vans / trucks. m
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3 (a) () pieces have (same) surface area Y]

‘same amount / mass / quantity / volume / number of moles of carbonate “

(i) no more bubbles / carbon dioxide or piece disappears / dissolves m
(b) experiment 1Ca" +CO, + H,0 m
(c) (i) more concentrated or higher concentration (of acid) (in experiment 1) m

‘accept: arguments based on collision theory

(i) ethanoic acid is a weak acid or hydrochloric acid is a strong acid m
‘accept: stronger or weaker

ethanoic acid less ionised / dissociated / lower / smaller concentration of hydrogen ions [1]
‘accept: less hydrogen ions and vice versa argument but not dissodiation of ions

(i) lower temperature (particles) have less energy IS}
‘moving more slowly m
fewer collisions / lower collision rate “
or
lower temperature (particles) have less energy m
fewer partides collide I3l
with the necessary energy to react m

note: less energy fewer successful collisions gains all 3 marks
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(@) (@) Csh V]
accept: a correct structural formula

i) same molecular formula not: chemical formula m

different structural formulae / structures “

(€) add bromine (water) or (1) m

cond: (remains) brown or orange or red or yellow m

‘cond: changes from brown, ete. to colourless or decolourises m
not: dear

3
potassium manganate(V1l) m

note: oxidation state not essential but if given must be correct or [0]
accept: potassium permanganate

‘cond: remains pink / purple m
‘cond: changes from pink to colourless (acidic) m
not: dear

‘cond: change from pink to green / brown (alkaline)
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